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CLAIMS 



[Claim(s)] 

[Claim 1]At weight % , it is silicon (Si). : 0.7 to 1.5%. manganese (Mn) : 1.5 - 3 %, 
Vanadium (V) : 0.01 to 0.25%, and zirconium (Zr):0.01-0.25%, And chromium (Cr) : An 
aluminum alloy fin material excellent in after-soldering intensity and soldering nature 
which contain 0.01 to 0.25% and are characterized by the remainder having the 
chemical composition which consists of aluminum and an inevitable impurity. 
[Claim 2] At weight % , it is silicon (Si). : 0.7 to 1.5%, manganese (Mn) : 1.5 - 3 %, 
Vanadium (V) : 0.01 to 0.25%, and zirconium (Zr):0.01 -0.25%, And chromium (Cr) : 
Contain 0.01 to 0.25% and further, Iron (Fe) : 0.2 to 1.5%, and titanium (Ti) : An 
aluminum alloy fin material excellent in after-soldering intensity and soldering nature 
which contain at least one sort in 0.02 to 0.25% **, and are characterized by the 
remainder having the chemical composition which consists of aluminum and an 
inevitable impurity. 

[Claim 3] At weight % , it is silicon (Si). : 0.7 to 1.5%, manganese (Mn) : 1.5 - 3 %, 
Vanadium (V) : 0.01 to 0.25%, and zirconium (Zr):0.01-0.25%, Chromium (Cr) : An 
aluminum alloy fin material excellent in after-soldering intensity and soldering nature 
which contain 0.01 to 0.25%, and magnesium (Mg):0.05-0.3%, and are characterized by 
the rema nder having the chemical composition which consists of aluminum and an 
inevitable; impurity. 

[Claim 4] At weight % , it is silicon (Si). : 0.7 to 1.5%, manganese (Mn) : 1.5 - 3 %, 
Vanadium (V) : 0.01 to 0.25%, and zirconium (Zr):0.01-0.25%, Chromium (Cr) : 0.01 to 
0.25%, and magnesium (Mg):0.05-0.3%, It contains and is iron (Fe) further. : 0.2 to 1.5%, 
and titanium (Ti) : 0.02 to 0.25%, An aluminum alloy fin material excellent in 
after-soldering intensity and soldering nature which contain at least one sort in **, 
and are characterized by the remainder having the chemical composition which 
consists of aluminum and an inevitable impurity. 

[Claim 5] At weight % , it is silicon (Si). : 0.7 to 1 .5%, manganese (Mn) : 1.5 - 3 %, 
Vanadium (V) : 0.01 to 0.25%, and zirconium (Zr):0.01-0.25%, And chromium (Cr) : 
Contain 0.01 to 0.25% and further, Zinc (Zn) : 0.3 to 2%, tin (Sn) : 0.02 to 0.2%, And 
indium (In) : Inside of 0.005 to 0.05% **, and at least 1 An aluminum alloy fin material 
excellent in after-soldering intensity and soldering nature which contain a seed and 
are characterized by the remainder having the chemical composition which consists of 
aluminum and an inevitable impurity. 

[Claim 6] At weight % , it is silicon (Si). : 0.7 to 1.5%, manganese (Mn) : 1.5 - 3 %, 
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Vanadium (V) : 0.01 to 0.25%, and zirconium (Zr):0.0 1-0.25%, And chromium (Cr) : 
Contain 0.01 to 0.25% and further, Iron (Fe) : 0.2 to 1.5%, and titanium (Ti) : 0.02 to 
0.25%, The inside of **, and at least 1 A kind and zinc (Zn) : 0.3 to 2%, Tin (Sn) : 0.02 to 
0.2%, and indium (In) : 0.005 to 0.05%, The inside of**, and at least 1 An aluminum alloy 
fin material excellent in after-soldering intensity and soldering nature which contain a 
seed and are characterized by the remainder having the chemical composition which 
consists of aluminum and an inevitable impurity. 

[Claim 7] At weight % , it is silicon (Si). : 0.7 to 1.5%, manganese (Mn) : 1.5 - 3 %, 
Vanadium (V) : 0.01 to 0.25%, and zirconium (Zr):0.0 1-0.25%, Chromium (Cr) : 0.01 to 
0.25%, and magnesium (Mg):0.05-0.3%, It contains and is zinc (Zn) further. : 0.3 to 2%, 
tin (Sn) : 0.02 to 0.2%, And indium (In) : Inside of 0.005 to 0.05% **, and at least 1 An 
aluminum alloy fin material excellent in after-soldering intensity and soldering nature 
which contain a seed and are characterized by the remainder having the chemical 
composition which consists of aluminum and an inevitable impurity. 
[Claim 8]At weight % , it is silicon (Si). : 0.7 to 1.5%, manganese (Mn) : 1.5 - 3 %, 
Vanadium (V) : 0.01 to 0.25%, and zirconium (Zr):0.01-0.25%, Chromium (Cr) : 0.01 to 
0.25%, and magnesium (Mg):0.05-0.3%, It contains and is iron (Fe) further. : 0.2 to 1.5%, 
and titanium (Ti) : 0.02 to 0.25%, The inside of **, and at least 1 A kind and zinc (Zn) : 
0.3 to 2%, Tin (Sn) : 0.02 to 0.2%, and indium (In) : 0.005 to 0.05%, The inside of**, and 
at least i An aluminum alloy fin material excellent in after-soldering intensity and 
soldering nature which contain a seed and are characterized by the remainder having 
the chemical composition which consists of aluminum and an inevitable impurity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the fin material used for the heat 
exchanger for cars etc. which are manufactured by a soldering construction method. 
[0002] 

[Description of the Prior Art]An aluminum alloy is light, excellent in thermal 
conductivity, and since corrosion resistance is good, it is widely used for manufacture 
of heat exchangers, such as a radiator of a car. The fin material of the **** aluminum 
alloy is assembled by soldering more nearly electrochemically [ an aluminum alloy heat 
exchanger / the working-fluid passage material (henceforth a tubing material) which 
consists of an aluminum-Mn system alloy etc., for example ] than this. And the 
corrosion prevention of the working-fluid passage material is electrochemically 
carried out by the sacrificial anode effect of the **** fin material. 
[0003]Soldering is performed by heating the combination body of a tubing material and 
a fin material in a vacuum to soldering temperature, or heating it to it using flux in an 
inert atmosphere or the atmosphere. The brazing sheet which carried out the clad of 
the wax material, such as an aluminum-Si system or an aluminum-Si-Mg system, is 
used for either [ at least ] the tubing material or the fin material. 

By the heating at high temperature at the time of soldering, intensity falls remarkably 
and a fin material changes it, or Si atom in wax material diffuses it in a fin material, and 
it is buckled. 

Remarkable modification and buckling of such a fin material are generated by local 
melting of the material at the time of soldering heating (the character which does not 
produce such modification and buckling is hereafter called soldering nature). 
[0004]The fin material for aluminum alloy heat exchangers needs sufficient intensity 
which does not change to the wind pressure at the time of the heat exchanger use 
after soldering, etc. It is important that the hot-working nature at the time of fin 
material manufacture is excellent. 

[0005]Then, in order to improve the characteristic of the fin material of an aluminum 
alloy heat exchanger which was mentioned above, In order to raise the intensity after 
soldering into the aluminum-Mn system alloy containing about 1% of Mn, the following 
art in which the aluminum-Mn-Si system alloy which made about 1% of Si contain was 
made to contain further various elements is proposed. As art about the intensity after 
soldering; of the fin material made from a heat exchanger aluminum alloy, and the 
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improvement of brazing nature, For example, JP,S58-1 561 97,A (henceforth the 
advanced technology 1), JP, 63-21 3646,A (henceforth the advanced technology 2), 
and JP,3 -13550,A (henceforth the advanced technology 3) It is. 
[0006]A3004 which uses the advanced technology 1 for a fin About an alloy, during 
soldering, In order that Si in aluminum- Si-alloy wax material may carry out fault 
diffusion inside a fin material and may carry out local fusion to it, the width of a 
soldering joint decreases remarkably, or, The intensity of a joint is prevented from 
falling and the aluminum alloy which made Cu contain 0.05 to 0.25% for the purpose of 
providing the plate fin type heat exchanger for ultra-high pressure is indicated. 
[0007]Prsventing the fall of a sacrificial anode effect to the tubing material by 
evaporat on of Zn in a fin material, when the advanced technology 2 carries out 
vacuum soldering of a fin material and the tubing material, and high temperature 
strength (cernuous-proof) And in order to secure the intensity after soldering, The 
composite which carried out the clad of the hide material made from an aluminum alloy 
which contained Sn 0.03 to 0.15% to both sides of the core material made from an 
aluminum alloy is indicated. 

[0008]. A fin is crushed, when the advanced technology 3 carries out the thinning of 
the fin material with elevated-temperature-proof buckling nature, and carrying out 
corrugated processing of the fin because of insufficient strength and attaching a 
tubing material. It aims at manufacture of the fin material which had the high intensity 
for preventing the so-called generating of ordinary temperature buckling, The last Cr, 
Zr, Ti, and V are made to contain, and the art of performing annealing before final cold 
rolling with the degree of low temperature from the usual annealing temperature 
(300-450 **) of less than 240-300 ** performed before cold rolling is indicated. 
[0009] 

[Problem(s) to be Solved by the Invention] However, although Si which each was made 
to contain in order to raise the intensity after soldering demonstrates the effect in the 
advanced technology 1-3, On the other hand, when a fin material is heated to 
soldering temperature depending on the condition depending on soldering conditions, 
the solidus temperature of material may fall in an operation of Si which is dissolving in 
a fin matsrial, and local melting may be caused. Thus, in the advanced technology 1-3, 
there is a problem in brazing nature, and since especially a phenomenon such 
becomes remarkable when the board thickness of an aluminum alloy fin material is thin, 
it is in ths state where the demand to the thinning of a fin material increasing recently 
cannot be met enough. 

[0010]Therefore, the purpose of this invention is to provide the aluminum alloy fin 
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material excellent in after-soldering intensity and soldering nature which solves the 
problem mentioned above and is used for the heat exchanger for cars etc. which are 
manufactured by a soldering construction method. 
[0011] 

[Means for Solving the Problem]About an aluminum alloy fin material excellent in 
after-soldering intensity and soldering nature, this invention persons acquired the 
following knowledge, as a result of repeating research wholeheartedly. Namely, to Mn 
in an aluminum alloy of an aluminum-Mn-Si system. Since there is an operation which 
promotes; that Si deposits as an aluminum-Mn-Si system sludge and the amount of 
dissolution of Si is controlled, There is an effect which prevents a fall of solidus 
temperature of an aluminum alloy by dissolution of Si, And since these 3 element will 
be incorporated into an aluminum-Mn-Si system sludge, Si content ratio in this sludge 
will increase and the amount of dissolution of Si will decrease if three elements of V, 
and Zr arid Cr live together, a fall of solidus temperature of an aluminum alloy is 
controlled. 

[0012]What this invention is made based on the above-mentioned knowledge, and is 
characterized by comprising the following in order to attain the purpose of this 
invention. 

Content of Mn was made to increase. 

Three of V, and Zr and Cr. The feature remarkable in fulfilling making an element live 
together simultaneously 

An aluminum alloy fin material of the 1st invention is weight % , and Namely, Si:0.7 
-1.5%, Mn: 1.5 to 3%, V : 0.01 to 0.25%, Zr:0.01-0.25%, and Cr: 0.01 to 0.25% is contained 
and the remainder has the feature to have the chemical composition which consists of 
aluminum and an inevitable impurity. 

[001 3] Ar aluminum alloy fin material of the 2nd invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, And Cr: Contain 0.01 to 0.25% and it is 
Fe:0.2 -1.5% and Ti:0.02~0.25% of inside, and at least 1 further. A seed is contained and 
the remainder has the feature to have the chemical composition which consists of 
aluminum and an inevitable impurity. 

[0014]An aluminum alloy fin material of the 3rd invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr:0.01-0.25%, Cr:0.0 1-0.25%, and Mg: 0.05 to 0.3% is 
contained and the remainder has the feature to have the chemical composition which 
consists of aluminum and an inevitable impurity. 

[0015]An aluminum alloy fin material of the 4th invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, Cr: 0.01-0.25% and Mg : 0.05 to 0.3% is 
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contained, Fe:0.2 -1.5% and Ti: 0.02 to 0.25% of inside, and at least 1 A seed is 
contained and the remainder has the feature to have the chemical composition which 
consists of aluminum and an inevitable impurity. 

[0016]An aluminum alloy fin material of the 5th invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, And Cr : Contain 0.01 to 0.25% and 
further Zn:0.3 -2%, Sn: 0.02-0.2% and In: 0.005 to 0.05% of inside, and at least 1 A seed 
is contained and the remainder has the feature to have the chemical composition 
which consists of aluminum and an inevitable impurity. 

[001 7]An aluminum alloy fin material of the 6th invention is weight % , and Si:0.7 -1 .5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, And Cr : Contain 0.01 to 0.25% and 
further Fe:0.2 -1.5%, and Ti:0.02-0.25% of inside — at least — 1 kind — and, Zn: 0.3 
-2%, Sn:0.02-0.2%, and In: 0.005 to 0.05% of inside, and at least 1 A seed is contained 
and the remainder has the feature to have the chemical composition which consists of 
aluminum and an inevitable impurity. 

[0018]An aluminum alloy fin material of the 7th invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%. Zr : 0.01 to 0.25%, Cr: 0.01-0.25% and Mg : 0.05 to 0.3% is 
contained, Zn:0.3 -2%, Sn:0.02-0.2%, and In: 0.005 to 0.05% of inside, and at least 1 A 
seed is contained and the remainder has the feature to have the chemical composition 
which consists of aluminum and an inevitable impurity. 

[0019]An aluminum alloy fin material of the 8th invention is weight % . and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, Cr: 0.01-0.25% and Mg : 0.05 to 0.3% is 
contained, Fe:0.2 -1.5% and Ti : 0.02 to 0.25% of inside, It is 1 kind and Zn:0.3 -2%, 
Sn:0.02-0.2%, and In:0.005 -0.05% of inside, and at least 1 at least. A seed is contained 
and the remainder has the feature to have the chemical composition which consists of 
aluminum and an inevitable impurity. 
[0020] 

[Function]The Reason limited within limits which mentioned above the chemical 
composition of the aluminum alloy fin material of this invention is explained. 
(1) Si:Si cissolves in an aluminum alloy, or deposits as an aluminum-Mn-Si system 
compound, and has the operation which raises the intensity after soldering. However, 
as for the effect, less than 0.7% is [ the content ] insufficient, and on the other hand, 
at more tian 1.5%, the amount of dissolution becomes excessive, and solidus 
temperature turns into below soldering temperature, and causes local melting. 
Therefore , the content of Si should carry out 0.7 to 1 .5% of within the limits. 
[0021 ](2) The content of Mn:Mn is high as compared with conventional technology, 
and is the most characteristic element in this invention. Since Mn has the operation 
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which promotes that Si deposits as an aluminum-Mn-Si system compound and 
controls the amount of dissolution of Si, it prevents the fall of the solidus temperature 
of the aluminum alloy by dissolution of Si, and has the effect of preventing local 
melting. However, as for the effect, less than 1.5% is [ the content ] insufficient, and, 
on the other hand, hot-working nature falls by more than 3% at the hot-working 
process in a manufacturing process of an Al alloy sheet raw material. Therefore, the 
content of Mn should carry out 1 .5 to 3% of within the limits. 

[0022](3) V, Zr and Cr : in this invention, it is 3 of V, and Zr and Cr. It is characteristic 
to make it the chemical composition which made the element live together as 
compared with technical idea of conventional technology. Zr [ V and ] and these 3 
element being incorporated into an aluminum-Mn-Si system sludge, and Cr, if these 3 
element lives together, In order for Si content ratio in this sludge to increase, and for 
the amount of dissolution of Si to decrease and to promote a deposit of an 
aluminurr-Mn-Si system sludge, it has the operation which controls the fall of the 
solidus temperature of an aluminum alloy, and has an effect which controls local 
melting, however, the following of said effect is [ each content of V, Zr, and Cr ] 
insufficient 0.01%, on the other hand, each content of V, and Zr and Cr is a 
hot-working process in a manufacturing process of an Al alloy sheet raw material in ** 
0.25%, and hot-working nature falls. Therefore, each content of V, and Zr and Cr 
should carry out 0.01 to 0.25% of within the limits. 

[0023](4) Fe, Ti:Fe, and Ti have the operation which carries out minuteness making of 
the aluminum-Mn-Si system sludge, and have the effect of raising the intensity after 
soldering however, the following of the effect is [ the content of Fe / the content of 
less than 0.2% and Ti ] insufficient 0.02%, on the other hand, the content of more than 
1.5% and Ti of the content of Fe is a hot-working process in a manufacturing process 
of an Al alloy sheet raw material in ** 0.25%, and hot-working nature falls. Therefore, 
the content of Fe should carry out content of Ti 0.02 to 0.25% of within the limits 0.2 
to 1 .5%. 

[0024](5) Mg:Mg has the effect of raising the intensity after soldering. However, the 
following of the effect of the improving strength after soldering is [ the content ] 
insufficient 0.05%, on the other hand, at more than 0.3%, solidus temperature turns into 
below soldering temperature, and local melting is caused. Therefore, the content of Mg 
should carry out 0.05 to 0.3% of within the limits. 

[0025](6) Each of Zn, Sn and In:Zn, Sn, and In(s) has the operation which makes 
electrochemical potential of an aluminum alloy **, and gives a sacrificial anode effect. 
However as for the content of Zn, the content of In the content of Sn 0.02% less than 



07-150281 



0.3% in less than 0.005%. [ the following ] the effect is insufficient, as for the content of 
more than 2% and Sn, on the other hand, 0.05%, by **, electrochemical potential 
becomes ** too much and, as for the content of Zn, a self-corrosion rate becomes 
large too much, as for the content of more than 0.2% and In. Therefore, as for the 
content of Zn, the content of Sn should make content of In 0.005 to 0.05% of within 
the limits 0.02 to 0.2% 0.3 to 2%. 
[0026] 

[Example]Next, this invention is explained according to working example, contrasting 
with a comparative example. Table 1 No.I-1 which has the chemical composition of 
this invention shown in 2 within the limits - 43 — and, [ and ] Table 3 And prepare the 
aluminum alloy molten metal of No.C~1 which has the chemical composition besides 
the range of this invention shown in 4 - 25, from this, cast the slab of a size (width 200 
mm, length 400 mm, and 50 mm in thickness), and rank second, After homogenizing in 
slab, with hot-rolling, it was considered as the 5-mm-thick hot-rolling board, and 
further, intermediate annealing and cold rolling were repeated and performed, it was 
considered as the cold-rolled board of thickness 0.1 mm, and the aluminum alloy fin 
material was manufactured. 



[0027] 
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[Table 2] 
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C-3 


163 


230 


a 13 


a io 


0.15 
















it 


C-4 


1.64 


219 


ai3 . 


a 12 


a 16 
















& 


C-5 


1.28 


233 


0.006 


an 


a 13 
















hi 


C-6 


1. 17 


215 


0.ZT 


a 13 


a 15 


















C-7 


1.13 


236 


0.13 


a ocrr 


a 14 


















C- 8 


L 12 


238 


a 12 


a26 


an 
















7 


C- 9 


1.18 


241 


a io 


a 13 


a ooe 


















C-IO 


a82 


201 


ao9 


a 15 


az7 
















> 


(HI 


1.14 


227 


a 14 


an 


a io 




1.63 












u 


C-12 


&90 


218 


an 


a io 


an 






0.Z7 












C-13 


1.28 


1.98 


ai3 


a 12 


a 12 




0.90 


a28 












C-14 


1. 16 


220 


a 13 


a 13 


a 15 


a42 















[0030] 
[Table 4] 
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NO 


it ¥ IK # ffl <*t! 


0 




Si 


Ki 


V 


Zr 


Cr 




Ffe 


Ti 


Zn 


Sft 


In 




it 


C-15 


1.24 


£18 


a 14 


a 13 


0.13 


0.38 


0.79 


a 13 












C-16 


1.13 


2.34 


0.12 


0.13 


a 12 








£56 








Al 


C-17 


L13 


2.34 


a 12 


a 13 


a 12 










0.32 








C-18 


L13 


2.34 


a 12 


0.13 


a 12 












aOG2 




& 


c-w 


LIS 


2.34 


a 12 


a 13 


a 12 










a32 


a 061 




~3 


c-ao 


U3 


£34 


Ol12 


a 13 


a 12 








£30 


ass 


a<E9 






c-a 


1.23 


£13 


a 15 


a is 


a 13 




Ol83 


an 


£31 


as3 


0.063 




> 


C-22 


1.25 


2.20 


a 14 


a 16 


0.14 


0.14 






£28 


0.31 


0.061 






C-23 


L24 


2.18 


a H 


a 13 


a 13 


0.30 


0l79 


a 13 


£25 


0.34 


a 066 






C-24 


ass 


0.85 




<aoi 


<aoi 


0.70 




a oi 








0.23 




C-25 


a«3 


1.35 




0.72 


0.08 


0.53 


a40 


ao6 








0.21 



[0031 ]In order to evaluate the hot-working nature in the manufacturing process of an 
Al alloy sheet raw material, the existence of the crack generation of the surface of 
said hot-rolling board was inspected visually. 

[0032]The aluminum alloy fin material blank test material of said thickness 0.1 mm is 
extracted, The vacuum-chamber internal pressure of 0.1 Pa which is the conditions 
equivalent to vacuum soldering, and temperature 605 **5 After performing processing 
cooled alter maintenance between parts, the predetermined specimen was prepared 
and a tensile test, measurement of solidus temperature, and measurement of pitting 
generating potential were presented. The Shimadzu DTA-50 type testing machine was 
used for measurement of solidus temperature. The measurement result of the various 
above-mentioned examinations was shown in Table 5, and 6 and 7. 
[0033] 
[Table 5] 
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re 




mini *\ i nft 








Whn* ) 


CO 








i- 1 


19 1 


6 4 2 




77 






1-2 


193 


644 




77 






[-3 


1 94 


6 50 


-o. 


77 


mv 




[-4 


1 96 


654 


-0. 


77 






[-5 


190 


655 


-o. 


77 






[-6 


2 1 5 


64 6 


-o. 


77 






I- 7 


194 


638 


-o. 


77 






1-8 


196 


653 


-o. 


77 


ML 


91 


I- 9 


1 94 


638 




7 7 


mL 


AL 


HO 


196 


653 


-o. 


77 


ML 


•£ 


HI 


194 


638 


-o. 


77 


mi> 


# 


H2 


196 


653 


-o. 


77 


mi. 




H3 


205 


650 


-o. 


77 






H4 


2 1 6 


65 I 


-0. 


77 


mis 




115 


227 


651 


-o. 


77 


Wcls 


it 


H6 


20 1 


650 


-o. 


77 


mis 




H7 


208 


650 


-o. 


77 


mis 




H8 


2 1 5 


35 1 


-o. 


77 


mv 




H9 


220 


650 


-o. 


77 


mi. 




1-20 


221 


651 


-o. 


77 


mis 




i-a 


220 


651 


-o. 


77 


mis 
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[Table 6] 









mmm. 




mmos'^^s' 




No 


<N/nnr* ) 


CO 


(V»«SC© 






1-22 


206 


64 6 


-o. 


77 


mis 




1-23 


225 


64 0 


-0. 


77 


mis 




1-24 


226 


647 


-0. 


77 


mi> 




1-25 


236 


6 39 


-0. 


77 


mi. 




1-26 


237 


64 7 


-0. 


77 


mis 




I-Z7 


242 


638 


-o. 


77 


mis 




1-28 


194 


64 9 


-o. 


92 


mis 


Al 


1-29 


1 94 


650 


-o. 


93 


mi> 


4s 


1-30 


1 94 


650 


-0. 


S3 


mis 


& 


1-31 


1 94 


649 


-0. 


97 


mis 


~7 


1-32 


2 1 7 


64 9 


-o. 


93 


mis 




1-33 


209 


64 9 


-0. 


94 


mis 




1-34 


215 


650 


-0. 


93 


mis 




1-35 


216 


650 


-0. 


98 


mis 




1-36 


2 1 5 


642 


-0. 


92 


mis 




[-37 


2 1 4 


64 3 


-o. 


93 


mis 




1-38 


218 


642 


-o. 


92 


mv 




1-39 


217 


64 1 


-0. 


96 


mis 




1-40 


243 


642 


-0. 


9 1 


mis 




1-41 


242 


644 


-0. 


93 


mis 




1-42 


245 


643 


-o. 


91 


mis i 




1-43 


25 1 


64 2 ! 


-0. 


97 


mis 
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[0035] 
[Table 7] 





no 


3Rg£? 












CO 


(Vv.SC© 






C- 1 


190 


6 1 5* 


-0. 7 7 


*u 




C-2 


198 


657 


-0. 77 


wo* 




C-3 


1 64* 


656 


-0. 77 






C-4 


2 1 9 


6 1 4* 


-0. 77 


ML 




C-5 


194 


617* 


-0. 77 






C-6 


196 


654 


-0. 77 


wo* 




C-7 


194 


6 1 7* 


-0. 7 7 




It 


C-8 


196 


654 


-0. 7 7 


WO* 




C-9 


194 


6 1 7* 


-0. 77 


mv 


Al 


C-10 


196 


654 


-0. 77 


wo* 




c-ti 


230 


6 5 1 


-0. 7 7 


wo* 




C-12 


217 


651 


-0. 7 7 


wo* 


y 


C-13 


226 


651 


-0. 77 


wo* 




C-14 


228 


6 1 7* 


-0. 7 7 




> 


C-15 


245 


6 1 8* 


-0. 7 7 






(H6 


1 94 


64 9 


-1. 22* 


ML 




C-17 


194 


650 


-1. 29* 






C-18 


194 


650 


-1. 27* 


mv 1 




C-19 


194 


650 


-1. 89* 


*t 




C-20 


1 94 


650 


-1. 44* 


mv 




C-21 


238 


649 


-1. 45* 


mL 




C-22 


221 


649 


-1. 45* 


ml 




C-23 


242 


B49 


-1. 45* 




ft 


C-24 


244 


60 6* 


-0. 74 






C-25 


211 


6 1 2* 


-0. 7 4 


wo* 



[0036]Table 1 The following matter is clear from -7. 

** Although the thing of insufficient strength occurred like the No. C-3 in the 
comparison aluminum alloy fin material about tensile strength, even if there is nothing 
of such insufficient strength in this invention aluminum alloy fin material and it 
compared with the aluminum alloy fin material conventionally, the equivalent 
outstanding intensity was obtained. 

[0037]** About solidus temperature, No.C-1 of a comparison aluminum alloy fin 
material, 4, 5, 7, 9 and 14, and 15 were 614 - 618 **, and were low, it was low 
conventionally to the same extent as an aluminum alloy fin material, and improvement 
in soldering nature was not carried out. On the other hand, each this invention 
aluminum alloy fin material is 638-655 ** and high temperature, and its soldering 
nature improved remarkably. 

[0038]** No.C-1 6 of a comparison aluminum alloy fin material - 23 are -1.45 - 
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-1.22V VS S C E to being potential with -1.10 - -0.60V VS S C E desirable about pitting 
generating potential. 

Electrochemical potential becomes ** too much in each case, and the self-corrosion 
rate became large too much. 

On the other hand, all the pitting corrosion potential of this invention aluminum alloy 
fin material is -0.98 — 0.77V VS S C E, and the desirable sacrificial anode effect was 
acquired. 

** Although it generated in No.C-2 of a comparison aluminum alloy fin material, 6 and 
8, and 10-13 about the crack at the time of hot-rolling, it did not generate in this 
invention aluminum alloy fin material. 

[0039]As mentioned above, this invention aluminum alloy fin material improves about 
soldering nature conventionally more remarkably than an aluminum alloy fin material 
and a comparison aluminum alloy fin material, and is excellent conventionally to the 
same extent as an aluminum alloy fin material about the intensity after soldering. 
About a sacrificial anode effect, it is equivalent to a former and comparison aluminum 
alloy fin material, and, moreover, excelled a former and comparison aluminum alloy fin 
material and more than equivalent also about the hot-working nature of the aluminum 
alloy in the manufacturing process of a fin material. 

[0040] 

[Effect of the Invention]As stated above, according to the aluminum alloy fin material 
of this invention, local melting is not caused at the time of soldering heating, A useful 
effect is brought about on the industry which the aluminum alloy fin material which 
generating of with poor soldering was lost, and was excellent in soldering nature, and 
was excellent on a par with an alloy fin material conventionally also about the intensity 
after soldering is obtained, and can meet enough the demand to the thinning of an 
aluminum alloy fin material. 



[Translation done.] 
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TECHNICAL FIELD 

[Industrial Application]This invention relates to the fin material used for the heat 
exchanger for cars etc. which are manufactured by a soldering construction method. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior ArtjAn aluminum alloy is light, excellent in thermal 
conductivity, and since corrosion resistance is good, it is widely used for manufacture 
of heat exchangers, such as a radiator of a car. The fin material of the **** aluminum 
alloy is assembled by soldering more nearly electrochemically [ an aluminum alloy heat 
exchanger / the working-fluid passage material (henceforth a tubing material) which 
consists of an aluminum-Mn system alloy etc., for example ] than this. And the 
corrosion prevention of the working-fluid passage material is electrochemically 
carried out by the sacrificial anode effect of the **** fin material. 
[0003]Soldering is performed by heating the combination body of a tubing material and 
a fin material in a vacuum to soldering temperature, or heating it to it using flux in an 
inert atmosphere or the atmosphere. The brazing sheet which carried out the clad of 
the wax material, such as an aluminum-Si system or an aluminum-Si-Mg system, is 
used for either [ at least ] the tubing material or the fin material. 

By the heating at high temperature at the time of soldering, intensity falls remarkably 
and a fin material changes it, or Si atom in wax material diffuses it in a fin material, and 
it is buckled. 

Remarkable modification and buckling of such a fin material are generated by local 
melting of the material at the time of soldering heating (the character which does not 
produce such modification and buckling is hereafter called soldering nature). 
[0004]Th3 fin material for aluminum alloy heat exchangers needs sufficient intensity 
which does not change to the wind pressure at the time of the heat exchanger use 
after soldering, etc. It is important that the hot-working nature at the time of fin 
material manufacture is excellent. 

[0005]Then, in order to improve the characteristic of the fin material of an aluminum 
alloy heat exchanger which was mentioned above, In order to raise the intensity after 
soldering into the aluminum-Mn system alloy containing about 1% of Mn, the following 
art in which the aluminum-Mn-Si system alloy which made about 1% of Si contain was 
made to contain further various elements is proposed. As art about the intensity after 
soldering of the fin material made from a heat exchanger aluminum alloy, and the 
improvement of brazing nature, For example, JP,S58-156197,A (henceforth the 
advanced technology 1), JP,63-21 3646,A (henceforth the advanced technology 2), 
and JP,3-13550,A (henceforth the advanced technology 3) It is. 
[0006]A3004 which uses the advanced technology 1 for a fin About an alloy, during 
soldering, In order that Si in aluminum- Si-alloy wax material may carry out fault 
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diffusion inside a fin material and may carry out local fusion to it, the width of a 
soldering joint decreases remarkably, or, The intensity of a joint is prevented from 
falling and the aluminum alloy which made Cu contain 0.05 to 0.25% for the purpose of 
providing the plate fin type heat exchanger for ultra-high pressure is indicated. 
[0007]Preventing the fall of a sacrificial anode effect to the tubing material by 
evaporation of Zn in a fin material, when the advanced technology 2 carries out 
vacuum soldering of a fin material and the tubing material, and high temperature 
strength (cernuous-proof) And in order to secure the intensity after soldering, The 
composite which carried out the clad of the hide material made from an aluminum alloy 
which contained Sn 0.03 to 0.15% to both sides of the core material made from an 
aluminum alloy is indicated. 

[0008]. A fin is crushed, when the advanced technology 3 carries out the thinning of 
the fin material with elevated-temperature-proof buckling nature, and carrying out 
corrugate d processing of the fin because of insufficient strength and attaching a 
tubing material. It aims at manufacture of the fin material which had the high intensity 
for preventing the so-called generating of ordinary temperature buckling, The last Cr, 
Zr, Ti, and V are made to contain, and the art of performing annealing before final cold 
rolling with the degree of low temperature from the usual annealing temperature 
(300-450 **) of less than 240-300 ** performed before cold rolling is indicated. 



[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention]As stated above, according to the aluminum alloy fin material 
of this invention, local melting is not caused at the time of soldering heating, A useful 
effect is Drought about on the industry which the aluminum alloy fin material which 
generating of with poor soldering was lost, and was excellent in soldering nature, and 
was excellent on a par with an alloy fin material conventionally also about the intensity 
after soldering is obtained, and can meet enough the demand to the thinning of an 
aluminum alloy fin material. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]However, although Si which each was made 
to contain in order to raise the intensity after soldering demonstrates the effect in the 
advanced technology 1-3, On the other hand, when a fin material is heated to 
soldering temperature depending on the condition depending on soldering conditions, 
the solidus temperature of material may fall in an operation of Si which is dissolving in 
a fin material, and local melting may be caused. Thus, in the advanced technology 1-3, 
there is a problem in brazing nature, and since especially a phenomenon such 
becomes remarkable when the board thickness of an aluminum alloy fin material is thin, 
it is in the state where the demand to the thinning of a fin material increasing recently 
cannot be met enough. 

[0010]Therefore, the purpose of this invention is to provide the aluminum alloy fin 
material excellent in after-soldering intensity and soldering nature which solves the 
problem mentioned above and is used for the heat exchanger for cars etc. which are 
manufact tired by a soldering construction method. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem]About an aluminum alloy fin material excellent in 
after-soldering intensity and soldering nature, this invention persons acquired the 
following knowledge, as a result of repeating research wholeheartedly. Namely, to Mn 
in an aluminum alloy of an aluminum-Mn-Si system. Since there is an operation which 
promotes that Si deposits as an aluminum-Mn-Si system sludge and the amount of 
dissolution of Si is controlled, There is an effect which prevents a fall of solidus 
temperat jre of an aluminum alloy by dissolution of Si, And since these 3 element will 
be incorporated into an aluminum-Mn-Si system sludge, Si content ratio in this sludge 
will increase and the amount of dissolution of Si will decrease if three elements of V, 
and Zr ard Cr live together, a fall of solidus temperature of an aluminum alloy is 
controlled. 

[0012]What this invention is made based on the above-mentioned knowledge, and is 
characterized by comprising the following in order to attain the purpose of this 
invention 

Content of Mn was made to increase. 

Three of V, and Zr and Cr. The feature remarkable in fulfilling making an element live 
together simultaneously 

An aluminum alloy fin material of the 1st invention is weight % , and Namely, Si:0.7 
-1.5%, Mn: 1.5 to 3%, V : 0.01 to 0.25%, Zr:0.01-0.25%, and Cr: 0.01 to 0.25% is contained 
and the remainder has the feature to have the chemical composition which consists of 
aluminum and an inevitable impurity. 

[0013]An aluminum alloy fin material of the 2nd invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, And Cr: Contain 0.01 to 0.25% and it is 
Fe:0.2 -1 .5% and Ti:0.02-0.25% of inside, and at least 1 further. A seed is contained and 
the remainder has the feature to have the chemical composition which consists of 
aluminum and an inevitable impurity. 

[0014]An aluminum alloy fin material of the 3rd invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr:0.01-0.25%, Cr:0.01-0.25%, and Mg: 0.05 to 0.3% is 
containec and the remainder has the feature to have the chemical composition which 
consists of aluminum and an inevitable impurity. 

[0015]An aluminum alloy fin material of the 4th invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, Cr: 0.01-0.25% and Mg : 0.05 to 0.3% is 
contained, Fe:0.2 -1.5% and Ti: 0.02 to 0.25% of inside, and at least 1 A seed is 
contained and the remainder has the feature to have the chemical composition which 
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consists 3f aluminum and an inevitable impurity. 

[0016]An aluminum alloy fin material of the 5th invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, And Cr : Contain 0.01 to 0.25% and 
further Zn:0.3 -2%, Sn: 0.02-0.2% and In: 0.005 to 0.05% of inside, and at least 1 A seed 
is contained and the remainder has the feature to have the chemical composition 
which consists of aluminum and an inevitable impurity. 

[0017]An aluminum alloy fin material of the 6th invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, And Cr : Contain 0.01 to 0.25% and 
further Fe:0.2 -1.5%, and Ti:0.02-0.25% of inside — at least — 1 kind — and, Zn: 0.3 
-2%, Sn:0.02-0.2%, and In: 0.005 to 0.05% of inside, and at least 1 A seed is contained 
and the remainder has the feature to have the chemical composition which consists of 
aluminum and an inevitable impurity. 

[0018]An aluminum alloy fin material of the 7th invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, Cr: 0.01-0.25% and Mg : 0.05 to 0.3% is 
contained, Zn:0.3 -2%, Sn:0.02-0.2%, and In: 0.005 to 0.05% of inside, and at least 1 A 
seed is contained and the remainder has the feature to have the chemical composition 
which consists of aluminum and an inevitable impurity. 

[0019]An aluminum alloy fin material of the 8th invention is weight % , and Si:0.7 -1.5%, 
Mn: 1.5 -3%, V:0.01 to 0.25%, Zr : 0.01 to 0.25%, Cr: 0.01-0.25% and Mg : 0.05 to 0.3% is 
contained, Fe:0.2 -1.5% and Ti : 0.02 to 0.25% of inside, It is 1 kind and Zn:0.3 -2%, 
Sn:0.02-C.2%, and In:0.005 -0.05% of inside, and at least 1 at least. A seed is contained 
and the remainder has the feature to have the chemical composition which consists of 
aluminum and an inevitable impurity. 



[Translation done.] 
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OPERATION 



[Functior]The Reason limited within limits which mentioned above the chemical 
compositon of the aluminum alloy fin material of this invention is explained. 
(1) Si:Si dissolves in an aluminum alloy, or deposits as an aluminum-Mn-Si system 
compound, and has the operation which raises the intensity after soldering. However, 
as for the effect, less than 0.7% is [ the content ] insufficient, and on the other hand, 
at more than 1.5%, the amount of dissolution becomes excessive, and solidus 
temperature turns into below soldering temperature, and causes local melting. 
Therefore, the content of Si should carry out 0.7 to 1.5% of within the limits. 
[0021](2) The content of Mn:Mn is high as compared with conventional technology, 
and is the most characteristic element in this invention. Since Mn has the operation 
which promotes that Si deposits as an aluminum-Mn-Si system compound and 
controls t he amount of dissolution of Si, it prevents the fall of the solidus temperature 
of the aluminum alloy by dissolution of Si, and has the effect of preventing local 
melting. However, as for the effect, less than 1.5% is [ the content ] insufficient, and, 
on the other hand, hot-working nature falls by more than 3% at the hot-working 
process in a manufacturing process of an Al alloy sheet raw material. Therefore, the 
content cf Mn should carry out 1.5 to 3% of within the limits. 

[0022](3) V, Zr and Cr : in this invention, it is 3 of V, and Zr and Cr. It is characteristic 
to make it the chemical composition which made the element live together as 
compared with technical idea of conventional technology. Zr [ V and ] and these 3 
element b eing incorporated into an aluminum-Mn-Si system sludge, and Cr, if these 3 
element lives together, In order for Si content ratio in this sludge to increase, and for 
the amount of dissolution of Si to decrease and to promote a deposit of an 
aluminum -Mn-Si system sludge, it has the operation which controls the fall of the 
solidus temperature of an aluminum alloy, and has an effect which controls local 
melting, however, the following of said effect is [ each content of V, Zr, and Cr ] 
insufficient 0.01%, on the other hand, each content of V, and Zr and Cr is a 
hot-working process in a manufacturing process of an Al alloy sheet raw material in ** 
0.25%, and hot-working nature falls. Therefore, each content of V, and Zr and Cr 
should carry out 0.01 to 0.25% of within the limits. 

[0023](4) Fe, Ti:Fe, and Ti have the operation which carries out minuteness making of 
the aluminum-Mn-Si system sludge, and have the effect of raising the intensity after 
soldering, however, the following of the effect is [ the content of Fe / the content of 
less than 0.2% and Ti ] insufficient 0.02%, on the other hand, the content of more than 
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1.5% and Ti of the content of Fe is a hot-working process in a manufacturing process 
of an Al cilloy sheet raw material in ** 0.25%, and hot-working nature falls. Therefore, 
the content of Fe should carry out content of Ti 0.02 to 0.25% of within the limits 0.2 
to 1 .5%. 

[0024](5) Mg:Mg has the effect of raising the intensity after soldering. However, the 
following of the effect of the improving strength after soldering is [ the content ] 
insufficient 0.05%, on the other hand, at more than 0.3%, solidus temperature turns into 
below soldering temperature, and local melting is caused. Therefore, the content of Mg 
should carry out 0.05 to 0.3% of within the limits. 

[0025](6) Each of Zn, Sn and In:Zn, Sn, and In(s) has the operation which makes 
electrochemical potential of an aluminum alloy **, and gives a sacrificial anode effect. 
However, as for the content of Zn, the content of In the content of Sn 0.02% less than 
0.3% in less than 0.005%. [ the following ] the effect is insufficient, as for the content of 
more than 2% and Sn, on the other hand, 0.05%, by **, electrochemical potential 
becomes ** too much and, as for the content of Zn, a self-corrosion rate becomes 
large too much, as for the content of more than 0.2% and In. Therefore, as for the 
content of Zn, the content of Sn should make content of In 0.005 to 0.05% of within 
the limits 0.02 to 0.2% 0.3 to 2%. 



[Translation done.] 
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EXAMPLE 

[ExamplejNext, this invention is explained according to working example, contrasting 
with a comparative example. Table 1 No.I-1 which has the chemical composition of 
this invention shown in 2 within the limits - 43 — and, [ and ] Table 3 And prepare the 
aluminum alloy molten metal of No.C-1 which has the chemical composition besides 
the range of this invention shown in 4 - 25, from this, cast the slab of a size (width 200 
mm, length 400 mm, and 50 mm in thickness), and rank second, After homogenizing in 
slab, with hot-rolling, it was considered as the 5-mnrr-thick hot-rolling board, and 
further, intermediate annealing and cold rolling were repeated and performed, it was 
considered as the cold-rolled board of thickness 0.1 mm, and the aluminum alloy fin 
material was manufactured. 
[0027] 



[Table 1] 





No 


it 3 


* » tt * Grt» 




Si 


24) 


V 


Zr 


Cr 


Kg 


Fe 


Ti 


Zn 




In 




I- 1 


H96 


1.51 


a 13 


a io 


a 14 
















[-2 


1.02 


1.81 


an 


an 


a 13 
















1-3 


L 13 


231 


a 12 


0.13 


a 12 
















I- 4 


. 1.03 


291 


0.11 


an 


a 13 
















1-5 


0.75 


2.35 


a 14 


an 


a 13 
















I- 6 


L49 


2.28 


a 12 


a 12 


0.13 
















I- 7 


1.33 


Z 31 


ao2 


an 


a 13 
















I- 8 


LSI 


225 


0.24 


a 13 


a 12 














A3 


I- 9 


L 14 


228 


0.13 


ao2 


a 13 
















[-10 


L12 


233 


an 


a25 


a 12 














& 


HI 


1. 12 


236 


0.12 


a 13 


ao3 














y 


1-12 


0.81 


204 


a 13 


0.13 


a25 
















1-13 


1.12 


231 


a 10 


0.11 


a 15 




a32 










> 


1-14 


1.13 


239 


an 


a 14 


a 14 




a 81 












1-15 


L 15 


227 


a 13 


a 13 


a H 




1.50 












1-16 


1.39 


225 


0.14 


a 13 


a 13 






a 02 










1-17 


1.24 


231 


a is 


0.15 


a 13 






a 13 










1-18 


0.88 


223 


a is 


0.14 


a 15 






a24 










1-19 


1.12 


230 


a 15 


an 


a 14 




0.22 


0.24 










1-20 


1.26 


215 


a 13 


a 13 


0.14 




0.81 


a io 










|I-21 


1.22 


220 


a 12 


a 15 


0. 15 




1.44 


ao3 









[0028] 
[Table 2] 
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Al 

& 


1 

No 


<t 5 






0 


Oi 

oL 


Hn 


y 




rv 
tr 


Hg 


re 


t; 

1L 


in 


Or* 

on 


in 


I ZZ 


1 OQ 

1.425 


Lm ZD 


UL 10 


n 14 

v. 14 


ft 10 
U. 10 


A flK 












\-no 

l £JU 


i ic 
1, lb 


z. zu 


U. Jo 




UL ID 


U. Zo 












\-9A 
I cH 


1 1ft 
1. lo 


Z.Z0 


A 1/1 

U. 14 


n io 

U. 1Z 


UL 14 


u. UO 


n oo 
u. oo 










X-fT. 
1 £u 


1 91 
1. Zl 


9 09 

Z.Zo 


A IK 

UL ID 


ft 14 


ft 1ft 
U. ID 


u. zo 




A 10 

UL lo 






— — 




1 10 


9 9fi 
Z»ZD 


ft 14 


U. IO 


UL 10 


a nR 
V. v0 


Vi oo 


A ie; 
U. 10 








F-57 


1. Z4 


9 10 
Z. lo 


A 14 


(X 13 


n io 


U. ov 


A TO 


A 10 

UL lo 








i-oa 

1 jjo 


1 01 

LZl 


0 99 
Z.ZZ 


n 14 
U. 1*1 


ft. 1^ 

v. IO 


U. 14 














I-9Q 


1 99 


9 91 


n ir 

U. ID 




A 14 










UL Ill 






1 09 
1. ZZ 


9 90 
Z. Zo 


n 10 
U. lo 


ft 14 


A 

U. ID 














L 01 


1 9R 


9 Afi 
Z. UO 


n no 
UL 1Z 


ft 14 


U. 10 








1 0Q 

i. ay 


A 10 

u. ly 


a tvn 


1 oc 


1 99 
l.ZZ 


9 on 
z. zu 


U. 10 


a ifi 


ft 10 

u lo 




n on 




1 90 
1. ZD 






f-33 


1.25 


2.24 


Ol 15 


0. 14 


0L13 






ft. IS 

V. IO 




0 12 

v. lu 




1-34 


1.21 


2.20 


a 14 


a 14 


a 15 




ass 


a 13 






a 023 


1-35 


1.21 


a 13 


a 13 


0.12 


a 15 




a 22 


a 14 


1.99 


O.20 


a 049 


1-36 


1.19 


215 


a 15 


a is 


a 15 


aao 






L26 






1-37 


1.21 


2.23 


0.13 


a is 


a 16 


0.19 








a 14 




1-38 


1.24 


220 


0.14 


ai2 


a 13 


0.23 










0.025 


1-39 


1. 18 


219 


a is 


a 14 


a 14 


0.21 






1.88 


0.19 


0.06 


1-40 


U8 


222 


a 13 


a 16 


a 13 


0.20 


asi 


a 14 


1.23 






1-41 


1.23 


219 


a 15 


a 13 


a 14 


a2i 


a78 


a 15 




a 15 




1-42 


L21 


223 


a 14 


a 14 


a 16 


a 19 


0.81 


a 12 






0.022 


1-43 


1.46 


294 


0.20 


a23 


0.22 


0.28 


1.48 


0,24 


1.93 


0.20 


a 042 



[0029] 
[Table 3] 





Ma 






it ^ ffi ^ ffl 


& (jut-JD 




Si 


Mn 


V 


Zr 


Cr 




Fe 


Ti 


Zn 


St 


In 


Cu 




C- 1 


(L95 


1.41 


a 14 


0.10 


0.12 


















C-2 


L01 


a 14 


an 


a 13 


a io 


















C-3 


(163 


230 


a 13 


a io 


a 15 
















Jt 


C-4 


L64 


219 


0.13 . 


a 12 


a 16 


















C-5 


L28 


233 


0.006 


an 


a 13 
















Al 


C-6 


L 17 


215 


0.27 


a 13 


a is 


















C-7 


1 13 


236 


a 13 


a oo? 


a 14 


















C-8 


L 12 


238 


a 12 


a26 


an 
















y 


C-9 


LIB 


241 


a io 


a 13 


a 006 


















C-10 


0.82 


201 


aoo 


a is 


a2? 
















y 


C-ll 


1.14 


227 


a 14 


an 


a io 




1,63 












U 


C-12 


a 90 


218 


an 


a io 


an 






0.27 












C-13 


L28 


1.98 


a 13 


a 12 


a 12 




a90 


0.28 












C-14 


L 16 


220 


a 13 


a 13 


a is 


0.42 















[0030] 
[Table 4] 
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it ¥ jfi » K f£ frt.» 




Si 


Wn 


V 


Zr 


Or i 




Ffe 


Ti 


Zn 


Sn 


In 


Cu 


it 


C-15 


1.24 


2.18 


0.14 


a 13 


a 13 


0.38 


0.79 


a 13 










& 


C-16 


LIS 


2.34 


0.12 


a 13 


a 12 








256 








Al 


C-17 


LIS 


£34 


a 12 


ai3 


a 12 










0.32 








(M8 


LIS 


2.34 


a t2 


a 13 


a 12 












a 062 




A 


<M9 


LIS 


2:34 


a 12 


a 13 


a 12 










0.32 


a 061 




7 


c-ao 


LIS 


2.34 


ai2 


a 13 


a 12 








2.30 


0.35 


a 059 






C-21 


1.23 


£13 


a 15 


a 15 


a 13 




a 83 


an 


2.31 


0.33 


G. 063 




> 


C-22 


1.25 


2.20 


a u 


a 16 


a 14 


0.14 






2.28 


0.31 


0.061 






C-23 


1.24 


2.18 


a 14 


a 13 


a 13 


0.30 


0.73 


a 13 


2.25 


(X34 


a 056 






C-24 


ass 


a» 




<aoi 


<aoi 


0.70 


0.25 


a oi 








0.23 




C-25 


a63 


LS 




0.72 


0.08 


0.53 


0.40 


aoe 








0.21 



[0031]ln order to evaluate the hot-working nature in the manufacturing process of an 
Al alloy sheet raw material, the existence of the crack generation of the surface of 
said hot-rolling board was inspected visually. 

[0032]Th-s aluminum alloy fin material blank test material of said thickness 0.1 mm is 
extracted, The vacuum-chamber internal pressure of 0.1 Pa which is the conditions 
equivalent to vacuum soldering, and temperature 605 **5 After performing processing 
cooled after maintenance between parts, the predetermined specimen was prepared 
and a tensile test measurement of solidus temperature, and measurement of pitting 
generating potential were presented. The Shimadzu DTA-50 type testing machine was 
used for measurement of solidus temperature. The measurement result of the various 
above-mentioned examinations was shown in Table 5, and 6 and 7. 
[0033] 
[Table 5] 
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No 


3B8*£ 










(Mm* ) 


CO 


(V™SCE> 


1 SSHffl* 




I- 1 


19 1 


6 4 2 


-0. 77 


I fcb 




[-2 


193 


644 


-0. 77 


fcb 




1-3 


1 94 


6 50 


-0. 7 7 


mv 




[-4 


196 


654 


-0. 7 7 






[-5 


190 


6 55 


-0. 7 7 


\ *fb 




[- 6 


215 


64 6 


-0. 77 


mi. 




[-7 


194 


638 


-0. 77 


fcb 




1-8 


196 


653 


-0. 7 7 




w 


1-9 


1 94 


; 6 38 


-0. 7 7 


ML 


AI 


HO 


196 


I 6 53 


-0. 7 7 


*b 




HI 


194 


638 


-0. 7 7 


fcb 




H2 


196 


653 


-0. 77 


fcb 




1-13 


205 


650 


-0. 77 


*b 




H4 


216 


65 1 


-0. 7 7 




> 


H5 


227 


65 1 


-0. 77 






H6 


20 1 


650 


-0. 77 


fcb 




H7 


208 


650 


-0. 77 


mv 




1-18 


215 


65 1 


-0. 7 7 


*b 




H9 


220 


650 


-0. 77 


fcb 






22 1 


65 1 


-0. 7 7 


fcb 




i-a 


220 


65 1 


-0. 7 7 


fcb 
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[Table 6] 





No 












<Wmt ) 


i CO 


CV„SCE> 






1-22 


206 


64 6 


-o. 


77 


nit 




1-23 


225 


64 0 


-0. 


77 


fcb 




1-24 


226 


647 


-0. 


77 


*Sb 




1-25 


236 


639 


-0. 


77 


*b 




1-26 


237 


647 


-0. 


77 


*b 


38 


1-27 


242 


638 


-o. 


77 


*Rb 


W 


1-28 


1 94 


64 9 


-0. 


92 


fcb 


Al 


1-29 


1 94 


65 0 


-o. 


93 


fcb 




1-30 


194 


650 


-o. 


93 


*b 


& 


1-31 


194 


649 


-o. 


97 


*b 


-J 


I-S2 


217 


64 9 


-o. 


93 


#*b 


■i 


1-33 


209 


64 9 


-o. 


94 


iib 


y 


1-34 


215 


650 


-o. 


93 


*b 


# 


1-35 


216 


650 


-0. 


98 


iib 




1-36 


215 


642 


-o. 


92 


*b 




1-37 


214 


643 


-o. 


93 


feb 




1-38 


218 


642 


-0. 


92 


«b 




1-39 


217 


64 1 


-0. 96 


ML 




1-40 


243 


642 


-o. 


9 1 


Mb 




1-41 


242 


64 4 


-0. 


93 


mi. 




1-42 


245 


64 3 


-o. 


9 1 


Hb 




1-43 


25 1 


642 


-0. 


97 


tel. 
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[0035] 
[Table 7] 





INU 












(ttW ) 


CO 


(V v^C© 






C- 1 


1 90 


6 1 5* 


-0. 7 7 


mv 




C-2 


198 


6 57 


-0. 7 7 


m* 




C- 3 


164* 


656 


-0. 77 


SSL 




C- 4 


2 1 9 


6 1 4* 


-0. 77 


*L 




C-5 


194 


617* 


-0. 77 






C-6 


196 


654 


-0. 7 7 


m* 




C-7 


1S4 


6 1 7* 


-0. 7 7 




it 


C-8 


196 


654 


-0. 7 7 






C-9 


1 94 


6 1 7* 


-0. 77 




Al 


C-10 


196 


654 


-0. 77 


*•*)* 




c-u 


230 


651 


-0. 7 7 


m* 


& 


C-12 


217 


651 


-0. 7 7 


GO* 


y 


C-13 


226 


65 1 


-0. 7 7 


*ro* 




C-14 


228 


6 1 7* 


-0. 7 7 


ML 


> 


C-15 


245 


6 1 8* 


-0. 7 7 






C-16 


1 94 


649 


-1. 22* 


*L 




C-17 


1 94 


650 


-1. 29* 


*L 




C-18 


194 


650 


-1. 27* 


*L 




C-L9 


1 94 


650 


-1. 39* 


*Et 1 




C-20 


1 94 


650 


-1. 44* 






C-21 


238 


649 


-1. 45* 






C-22 


221 


84 9 


-1. 45* 






C-23 


242 


64 9 


-1. 45* 


mh 


il 


C-24 


244 


6 0 6* 


-0. 74 


mb 




C-25 


211 


6 1 2* 


-0. 74 


*rc* 



[0036]Table 1 The following matter is clear from -7. 

** Although the thing of insufficient strength occurred like the No. C-3 in the 
comparison aluminum alloy fin material about tensile strength, even if there is nothing 
of such insufficient strength in this invention aluminum alloy fin material and it 
compared with the aluminum alloy fin material conventionally, the equivalent 
outstanding intensity was obtained. 

[0037]** About solidus temperature, No.C-1 of a comparison aluminum alloy fin 
material, 4, 5, 7, 9 and 14, and 15 were 614-618 **, and were low, it was low 
conventionally to the same extent as an aluminum alloy fin material, and improvement 
in soldering nature was not carried out. On the other hand, each this invention 
aluminum alloy fin material is 638-655 ** and high temperature, and its soldering 
nature improved remarkably. 

[0038]** No.C-1 6 of a comparison aluminum alloy fin material - 23 are -1.45 - 
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-t.22V vs S C E to being potential with —1.10 — -0.60V VS S C E desirable about pitting 
generating potential. 

Electrochemical potential becomes ** too much in each case, and the sel^-corrosion 
rate became large too much. 

On the other hand, all the pitting corrosion potential of this invention aluminum alloy 
fin material is -0.98 — 0.77V VS S C E, and the desirable sacrificial anode effect was 
acquired. 

** Although it generated in No.C-2 of a comparison aluminum alloy fin material, 6 and 
8, and 10-13 about the crack at the time of hot-rolling, it did not generate in this 
invention aluminum alloy fin material. 

[0039]As mentioned above, this invention aluminum alloy fin material improves about 
soldering nature conventionally more remarkably than an aluminum alloy fin material 
and a comparison aluminum alloy fin material, and is excellent conventionally to the 
same extent as an aluminum alloy fin material about the intensity after soldering. 
About a sacrificial anode effect, it is equivalent to a former and comparison aluminum 
alloy fin material, and, moreover, excelled a former and comparison aluminum alloy fin 
material and more than equivalent also about the hot-working nature of the aluminum 
alloy in the manufacturing process of a fin material. 



[Translation done.] 
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(51)Int.Cl. 6 




F I 




C 2 2 C 21/00 


J 












»*«0»8 FD (3? 9 H) 


(21)aH8#^- 


»M¥5 -329970 




000176707 










xcctj tAiwn pi 












(72) SIM* 


tftS St* 
















mm & 














(74) ft* A 





(54) [«W®*IW *5tttffB^*£tf35#ttttfcttn&A \&&7j>& 



(57) [©ft] 

MfiS] m HW§: £fi% T\ Si : 0.7 -1.5%, Mn : 
1.5 -3%. V : C .01—0.25% , Zr : 0.01-0.25% , <3«fc 
t>\ Cr : 0.01-0.25% £^TU AlfeitPFnf 

fit T\ Si : 0.7-1.5%, Mn : 1.5 -3%, V : 0.01-0.2 
5% , Zr : 0.01-0.25% , 43 it>\ Cr : 0.01-0.25% £ 
tff/U UiiC. Fe:0.2 -1.5%, fc<tO\ Ti : 0.02-0. 
25% cDf*3. '>£\£:fcl 8£$#U Sit)**, AljSitf 

*fctt*2aifiOft^J«5MaaK, Mfc, Mg:0.05~0. 
3%*^ff«feOo ±l2-r^T<7)fgii{c, Mt, Zn:0. 
3 -2%, Sn : 0.C2~0.2%, fe^tf, In : 0.005 -0.05% 



(2) 



mW 7 - i 5 0 Z 8 1 



S/'j3>( Si) : 0.7 -1.5%, 
vyf>( Mn) : 1.5 -3 %, 
/VJ->^MV) : 0.01-0.25% , 
>>Vbn- ^A(Zr) : 0.01-0.25% , fccfctf, 
^PA( Cr) : 0.01-0.25% , 

*f <s c t -r a , 5 3 f+^8fc*jftfe 

■fctf3 3 WttttUfcftfcAl&fe:^ 10 

z/VziX Si) : 0.7 -1.5%, 
Mn) : 1.5 -3 %, 
^i-i/^LOl) : 0.01-0.25% , 
^/l/n-^ACZr) : 0.01-0.25% , fc<fcO\ 
»» : 0.01-0.25% , 

«( Fe) : 0.2 -1.5%, fccfctf, 

TO : 0.02-0.25% , 

2/U 3V( Si) : 0.7 -1.5%, 
Mn) : 1.5 -3 %, 
A-Ti/^UOl) : 0.01-0.25% , 
SM/H-^ACZr) : 0.01-0.25% , 

Cr) : 0.01-0.25% , fcitf, 
V^*i/->A(Mg) : 0.05-0.3%, 30 

«fctf5 5WttH«tifcAl&&'7Y>ttc 

Citii*?fi4] pTcM* T\ 

Si) : 0.7 -1.5%, 

Mn) : 1.5 -3 %, 
A^S^MV) : 0.01-0.25% , 
^;l/n-^A(Zr) : 0.01-0.25% , 
^DA( Cr) : 0.01-0.25% , fc^tf, 
v^*^>A(Mg) : 0.05-0.3%, 40 

«( Fe) : 0.2 -1.5%, Joitf. 

TO : 0.02-0.25% , 
Qf*J, '>*<£«» l«*d*fU Aljsitf^pJ 

>"j3;/< Si) : 0.7 -1.5%, 

W^yi Mn) : 1.5 -3 %, 50 



/vf WhOi) : 0.01-0.25% 
^nn^ACZr) : 0.01—0.25% 



^UA( Cr) 
**£U Etc, 
ffi»(Zn) 
«(Sn) 

Win) 



0.01-0.25% 



: 0.3 -2%, 

: 0.02-0.2%, 33 J: If, 
: 0.005 -0.05% , 
(Oft, '>&<£fcl KML, AlfccfctH^J 

m*msfr e> & § i % c t mm 1 1 

5 3(*tt^a*<ttf5 5WtttKflinfcAl&ft , 7 

0.7 -1.5%, 
1.5-3 %, 
0.01-0.25% , 
0.01-0.25% , fecttf, 
0.01-0.25% , 



ny( Si) 
v><fy( Mn) 

^nM Cr) 

«( Fe) : 

f^XTi) : 

cDft, fcfel 

36IG(Zn) : 

«(Sn) : 

cOrt, fcfcl 



0.2 -1.5%, ftcfctf, 
0.02-0.25% , 

0.3 -2%, 

0.02-0.2%, fccfctf, 
0.005 -0.05% , 
«£#*U HOW, 



Al*5<fclPFRl 



5, s^wtsifliffifeiff^^mtttkiffinfcAi^^ 



OS*© 7] 
^■Jnyf Si) 
Wify( Mn) 

^nA( Cr) 

ffi»(Zn) 
»(Sn) 



sa% t, 

: 0.7 - 
: 1.5 - 
: 0.01- 
0.01 - 
0.01- 
0.05- 



1.5%, 

•3 %, 
-0.25% 
-0.25% 
-0.25% 
-0.3%, 



0.3 -2%, 

0.02-0.2%, teJ:tf, 

0.005 -0.05% , 

5, 5 5Wt»aifiteJ:tf5 9Wt14tcftnfcA1^7 

1% T\ 
: 0.7 -1.5%, 
: 1.5 -3 %, 
: 0.01-0.25% , 
•0.25% , 

0.25% , teitf. 



i/U3>( Si) 
Mn) 

i/;I/3-^A(Zr) : 0.01 
Cr) : 0.01 



v^i/^7A(Mg) : 0.05-0.3%, 



(3) 

3 

&( Fc) : 0.2 -1.5%, fcitf, 

f-£>( Ti) : 0.02-0.25% , 

<Oft, fcfel «. fc*J;0\ 

«KZn) : 0.3 -2%, 

^(Sn) : 0.02-0.2%, fc<fct)\ 

-fyi^Mln) : 0.005 -0.05% , 

©ft, '>&<fc*>l SOtf, Alfc<tt>"^SJ 

[ooo l ] 

[0 0 0 2] 

#^858§«, *>J*fcf, Al-Mnl£a#=|fr6£:£fHibi5?t 

[0 0 0 3] l^ttfc 7 ^>#fc 

tt^H^fft L < Ji;We7^-y ^X^ffl^TAD^ 
S C fc £ o Tf=f 5 . gtffcj: tf 7 < fc fe 30 

-^'fcfi, Al-Si^Sfc{±Al-Si-Mg^<7)5-ptt^^ 
7? FL/c7U- i/yf-s- Yfi^^tCZ^ , 7 < 
>*N± , 3 5 ttirBf <DigfiMc <fc o L < ft 

[0004] r/i-s-SAa^aaMfflo^yfl- 

ft, 5 5f-t»t*f«i3iJftSffifflNf©jaE*tc:itLT^ 40 
[0 0 0 5] ±&LfcJ:5&7/l/~r:->.k3-£ 

^^5feJ6lcl%6!)tcDSi^##*^/cAl-Mn-Si^^ 
fc. Hfc, «^C^m^##^^fcTIB®6ffi*«^ 

tiTt^c ^B!!^ai^#®7 ytfco?>omm<D<& 



fcri.W 7-15 0 2 8 1 

4 

, #l»Bg63-2 13646 ^£tfR( tt>\ ftfr88IS2 tH) 
, fciff, «fMT3-13550 Wj&K U'F. JfeffSflR 
fcl^) A^i„ 

[0 0 0 6] MfSffil tt, 7-f>fcfflt^A3004 
tIL, 5-5f5f*J*fc, Al- SI^5"5fftf<0Si^V-r 

£§WfcU Cu^O. 05-0.25% g-S^-S/cAl^^:^ 

[0 0 0 7] 5tfTSffi2 It, 7v>ttfcWtf£H^-3 
fWL/ci§£\ 7^ yffif oznosfgtc £.sw#fc*hr 
5lMfeP»«&J«©ftT%6W:-rsc:£, tij:tf, ,;;Ai'JS 
JtCit^Ttt) fe±tf3 5ttttfe03^*ft«-t3fci& 
fc, Sn£0. 03~0. 15% ^Tl/fcAl Al£& 

[0 0 0 8] 5tfra«3 it, BffiSSSttfc, 

^(f^ftLrc^^, ^m^<DTc^y^y^)if-v 

-ryWOiijg^HWfcbT, Si^Cr, Zr, Tifccta'V £ 

M'J, «HitP E 9I±@M«ttM^240 ~300°C 
*^fcv^, ^EgEMtC^ton5S#<D^S6J@Jt(300 
-450 °C) «t0ftjaa-?ff9a«r*HI*LT^5„ 
[0 0 0 9] 

[^A^Ui^fc-rs^S] JfefrS 

$Actctt?>tr>z> 0 coi^tc, ftff&ffi 1 - 3 Tit, 

[0 0 10] fct, C^HfiOgWit, ±SfiLfclH« 

ytttC«nfcA1^7 ^ ytt^S^^ c fcfc^^, 0 
[0 0 1 1 ] 

(tSKScw^^afefcig*, ^oaissfe, bps, ai- 

Mn-Si^OAm^CDMnttt, Si^Al-Mn-Si^ffiWtl 

Wffl-T S <DT\ Si OSigfc J; 5 Al ^^tOSffl^ggcOft 
T*K Ci:, tJitf, V , Zr, $3£tfCr<D 
3jtmmmt%t, Ctl6 37t^Al-llln-Si^«TttJ 



(4) 

5 

S i ©HiS § ft ft . A I &^©H*a«!iaS0DfiT 

[0012] *?ga^t±, Jiiaami-a^v^T^^nftt 

fi^rtiftPS-tirft;: fc, fcitf, V , Zr*5j;tfCr<D3 tcIS 

11% Z\ Si : 0.7 -1.5%, Hn : 1.5 -3%, V : 0.01- 
0.25% , Zr : 0.01-0.25* , feitf, Cr : 0.01-0. 25% 
*^L.. Alfc±tf^»^»ft;&>5S:5{fc3* 10 

[0013] m;;fg^<DAi^7-fy«ti, 11% T\ 

Si : 0.7 -1.5%, Mn : 1.5 -3%, V : 0.01-0.25% , Z 
r : 0.01-0.25% , 43«fct>\ Cr : 0.01-0.25% 
L, life, Fe:0.2 —1.5%, feitf, Ti : 0.02— 0.25% 
©ft, 4>&<£*>1 «%^SU SeDtf, AlfeitPfSJ 
JB^M^fr e, ft 3 <k^fig^«j«*S-r Set K#a**r 

[0 0 14] S3»lfJ©Al&&-7*:/*ttt, fii% r% 
Si : 0.7 -1.5%, Mn : 1.5 -3%, V : 0.01-0.25% , Z 20 
r : 0.01-0.25% . Cr : 0.01-0.25% . fcitfMg : 0.05 

[0015] S'l^oAia-^-owci, as r% 

Si : 0.7 -1.5%, Mn : 1.5 -3%, V : 0.01-0.25% , Z 
r: 0.01-0.25% . Cr : 0.01-0.25% , fcitfMg : 0.05 
-0.3%£i%^fU Mfc, Fe:0.2 -1.5%, *5<fct>\ Ti : 
0.02-0.25% '>&<i:t>l «£^fU SDtf, 

[0 0 16] S5^WOAl&^7-r>W±, il> T, 
Si : 0.7 -1.5%, Mn : 1.5 -3%, V : 0.01-0.25% , Z 
r: 0.01-0.25% . fcitf, Cr : 0.01-0.25% 
U Zn:0.3 -2%, Sn : 0.02-0.2%, feJcOs I 

n: 0.005 -0.05% ©ft, <J>4<fcfcl g£S*rU « 
<9t>\ A 1 «t tR= RT&FtGttfr 5. ft § it¥f$.ftmi&*g 

[oo i 7] me ^©ai&#7y>w«, ia% t% 

Si : 0.7 -1.5%, Mn : 1.5 -3%, V : 0.01-0.25% , Z 40 
r : 0.01-0.25% . fcitf, Cr : 0.01-0.25% frftfi 
U MtC, Fe:0.2 -1.5%, 4oJ:0\ Ti : 0.02-0.25% 
©ft, '>&<£t,l S, 43JcO\ Zn:0.3 -2%, Sn : 0. 
02-0.2%, 43±C\ In : 0.005 -0.05% COft, < t 
fel ft£T=r4*U 8st)*\ A143<fctf^HnBTOEf&*>e.S: 

[0018] ®7«iyjoAi^7>f^tt{±, 1M« T\ 

Si : 0.7 -1.5%, Mn : 1.5 -3%, V : 0.01-0.25% , Z 

r : 0.01-0.25% Cr : 0.01-0.25% , fcitfMg : 0.05 50 



WI)H¥ 7-150281 

6 

-0.3%^a- ; rlL, MtC, Zn:0.3 -2%, Sn : 0.02-0.2 
%, -fccfcff, In: 0.005 -0.05%©f*3, 

[0 0 19] »8RW<0A1^7-f yttti, 11% T\ 
Si : 0.7 -1.5%, Mn : 1.5 -3%, V : 0.01-0.25% , Z 
r : 0.01-0.25% , Cr : 0.01-0.25% , fc^O-'Mg : 0.05 
-0.3%£ra-WU 3E^, Fe:0.2 -1.5%, Ti : 

0.02-0.25% cort, 4Hk<.£t>l S, *><fctf, Zn : 0.3 
-2%, Sn : 0.02-0.2%, fe^OF, In : 0.005 -0.05% <D 

rt, / >*<tti «£#rWU AlfcitPFRpB 
£&©-?i55 0 

[0 0 2 0] 

(1) Si:Sit±, Al£-£cfHc@rgU £3W±, Al-Mn-S 
mit^t LTtfrttJLT, 3 5tttt»<D»«*|6lr-.3 

/agp^«^5l^ec-To IJEoT, SicO^Sti, 0.7 - 

[0 0 2 1] (2) Mn:Mn©#^a(i:fie5t5S*ttt^LT 

Si*»Al - Mn-S mit&to t L T^r tU-T 5 f § ft 

flJSr-fiU Si<DIA|^M?r«li6iJ-rS<DT\ Si©WJ§»cJ;5 

Ai^fe<DHffl«iaa©fiT*Bi5?> ^ajmit^Kih-rs 

ti^©^^+^Tfe<?, -73, 3%ST*«Al£r#«* 
*t©ifflLXS.<W»«taT.TJB"P, ISBHinittjWttT-r 
§0 S£oT, MnCQ^aa, 1.5 ~3%cO|EHF , 3tr^? 

[0 0 2 2] (3) V , Zrfc±lfCr:*38^IK:431/^{±, V 

-e^5 0 V , Zr, feit/Crii, ttlf.3^i^t§ 
fc, cn^37t**Ul-Mn-Si^tffflifetKtt)iA^n, 

u $ft, Ai-Mn-si^wmticowta^ii-r^ftft, 
Ai^<owffl«fiaajofiT*«i©j-r zmma L, £1A 

itfcr<D#wM(±^-rn*>o.oi% ^siTtiHuf^m*^ 

-77, V , Zr^ilfCrO^M^^-fnt 

0.25% sr-tt, M&£mmtt(Dmmxmtpm?$ijaT.Tm 

#4tS(iffnt, 0.01-0.25% ©^Hrtir-T^t-efe 
[0 0 2 3] (4) Fe*5«ttfri:Fe*«tQFTitt. Al-Mn-S 



Uo.2%*$, ^SST-ti^oSbS*^ 

0-25% «T?H, *I&4«*tt©«jfiIll(p|Slffl*P-r..Xftl 

t?. sia k^k. ue-^T, Fe©^ino.2 

-1.5%, Ti£>frf|Sitt±0.02~0.25% ©ffiWrtir-r^T' 

[0 0 2 4] (5) Mg:Hgtt, 5?f|ttt«^r B | hS 
LfrLfttffc, 0.05 

ft!)JB*iS«*l3C-r. lot, Mg<0&WStt. 0.05- 
0 . 3%CD$fe|Jf| F*? t § T-fe 6 0 
[0 0 2 5] (6) Zru Snfo' itflnlZru Snfc <fct>'In«\ 



(5) f.'ffJMT 2 7 - 1 5 0 2 8 1 

8 

* *&w»i2%ig, sn<zj#waao.2%e, InO^Wa!±0.05 

a^ia ffi-jT, Zn<D#Wat±0.3 -2 
*, SnCD^a«0.02~0.2%. In6O##&±0.005 -0.0 
5% <0«Hrtfc-f ^tffcS. 
[0 0 2 6] 

BrtO{fc^#fflfi£%£-f 5No.F-1~43, 43<fcO\ S3 

5»o.C-l~25«)Al&«t»il*Hi!L, 'frJ: 0*1200 in 
m, g£400 mm, JP£50nm<D^j£c)X'7"/>&£fjgU # 

[0 0 2 7] 
[Hi] 





No 


n & & ft m m <*.» 




Si 


to 


V 


Zr 


Cr 


Kg 




Ti 


Zn 




In 




1- 1 


a96 


L51 


a 13 


a 10 


a 14 
















1-2 


L02 


L81 


an 


an 


a 13 
















1-3 


1.13 


234 


ai2 


0.13 


a 12 
















I- 4 


L03 


291 


an 


an 


a 13 
















1-5 


a?5 


235 


a 14 


an 


a 13 














* 


I- 6 


1.49 


2.28 


a 12 


0.12 


0.13 














!* 


1-7 


1.33 


2.31 


ao2 


an 


a 13 
















[-8 


1.31 


225 


0.24 


ai3 


a 12 














Al 


1-9 


L 14 


228 


0.13 


ao2 


a 13 














a. 

a 


M0 


1.12 


233 


an 


as 


a 12 
















HI 


1.12 


236 


0.12 


a 13 


a 03 
















1-12 


a 81 


204 


a 13 


0.13 


a25 
















H3 


1.12 


2.31 


a 10 


an 


a is 




aSE 










> 


1-14 


1.18 


239 


an 


a 14 


a u 




a 81 












[-15 


1.15 


2. 27 


a 13 


a is 


a u 




1.50 












116 


1.39 


225 


au 


a 13 


a 13 






aoe 










i-17 


1.24 


231 


a is 


0.15 


a 13 






a 13 










1-18 


0.88 


223 


a is 


au 


a is 






a24 










1-19 


1.12 


230 


a 15 


an 


a 14 




0.22 


0.24 










1-20 


1.26 


215 


a 13 


a 13 


a 14 




0.81 


a io 










1-21 


1.22 


220 


a 12 


a is 


a is 




1.44 


aos 









[0 0 2 8] 



[52] 



(6) »F7- 15 0 2 8 1 

9 10 





No 


ft 5 


* * # tt IS firt.» 




Si 


Ifrl 


Y 


Zr 


fx 




rc 


Ti 


in 


f ! 


In 

in 




[-22 


1.23 


226 


Ol 16 


OlU 


a is 


0.05 
















1. 16 


2.20 


(X 13 


0.13 


a 15 


(X28 
















L18 


2.25 


Ol 14 


0.12 


a 14 


ao5 














1-25 


1.21 


2.23 


0. 15 


n 14 

U. I 4 * 


a ifi 


<J. CO 




n 13 

U. IO 










126 


1. 19 


2.26 


Ol 14 


0.15 


a 15 


ft fiR 


v. <XJ 


U. IO 










[-27 


1.24 


2,18 


0. 14 




fl IS 


n on 
v. ov 


ft 7Q 


fi 13 








R 


[-28 


L21 


2,22 


0.14 


Ol 15 


a 14 








1 94 






■W 


1-29 




9 91 


(\ 1R 
U. IO 


<i 13 

VJL IO 


U. 14 










U IU 




Al 


[-30 


1 99 


9 9^ 


n 13 

U. IO 


UL 14 


n ir 

U. JD 












A /VIC 

o. ltd) 




[-31 


1 9fi 


9 ftfi 


n 19 

V. hC 




U- 10 








J. oU 


A 1 A 


a 047 


; 


1-32 


1 99 


9 9/1 


n 13 

U» 10 


n ifi 


n 13 

UL 10 








1 OQ 

l.Zo 








1-33 


1.25 


2.24 


Ol 15 


0. 14 


13 






ft 




ft 19 






1-34 


1.21 


2. 2D 


a 14 


a 14 


a is 




a55 


a 13 






a 023 


1 > 


1-35 


1.21 


a 13 


a t3 


0.12 


a 15 




Q22 


a u 


1.99 


0.20 


0.049 




1-36 


lib 


215 


a is 


a 13 


a 15 


aao 






L26 








1-37 


L2l 


a 23 


a 13 


a 15 


a 16 


0.19 








a 14 




i 


[-38 


L24 




a 14 


ai2 


a 13 


a23 










a 025 




[-39 


L 18 


219 


a is 


a 14 


a 14 


a?j 






1.86 


a 19 


aoc 




1-40 


L18 


222 


a 13 


a 16 


a 13 


aao 


a8i 


a 14 


1.23 








1-41 


1.23 


219 


a 15 


a 13 


a 14 


a 21 


a?8 


a 15 




a 15 






1-42 


1.21 


2.23 


a 14 


a 14 


a 16 


a 19 


a8i 


ai2 






a 022 




1-43 


1.46 


2.94 


a 20 


a23 


0.22 


a2& 


1.48 


a24 


1.93 


a2o 


a 042 



[0 0 2 9] * * [^3] 





Ms 






ft ¥ f& ft &. 










Si 


Un 


V 


Zr 


Cr 


Mr 


Fte 


Ti 


Zn 


Sn 


In 


Qj 




( 


- 1 


a 95 


L41 


a 14 


a io 


a 12 


















( 


-2 


L0L 


314 


an 


a 13 


a io 


















( 


-3 


a 63 


2.30 


a 13 


a io 


a 15 
















it 


( 


-4 


L64 


2.19 


ai3 . 


a 12 


a 16 


















( 


-5 


L28 


233 


a 006 


an 


a 13 
















Al 


( 


- 6 


1.17 


215 


az7 


a 13 


a 15 


















( 


-7 


L 13 


236 


a is 


a 007 


a 14 


















( 


-8 


L 12 


238 


a 12 


a26 


an 


















( 


- 9 


1. 18 


241 


a 10 


a 13 


a oo6 


















( 


-10 


as2 


2.01 


a 09 


a is 


az? 
















> 


( 


-11 


1.14 


2.27 


a u 


an 


a io 




L63 














( 


-12 


ago 


218 


an 


a io 


an 






0.27 












( 


-13 


1.28 


1.98 


a 13 


a 12 


a 12 




0.90 


0.28 












l( 


-14 


1. 16 


2.20 


a 13 


a 13 


a 15 


0.42 















[0 0 3 0] 



C*4] 



(7) 



11 
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No 


it ¥ A » A fa- 






Si 


Hi 


V 


Zr 


Or 


ft 




Ti 


Zn 


Sn 


in 




it 


C-15 


1.24 


2.18 


a 14 


0.13 


a 13 


0.38 


a79 


a 13 










& 


(M6 


LIS 


2.34 


0.12 


a 13 


a 12 








256 








M 


C-17 


LIS 


2.34 


a 12 


a 13 


0.12 










0.32 








<H8 


LIS 


2& 


0.12 


a 13 


a 12 












ao62 




ft 


0-19 


LIS 


2& 


ai2 


(L13 


a 12 










0l32 


a 06i 






C-20 


1.13 


234 


a 12 


a 13 


0.12 








230 


0.S5 


a 059 






C-21 


L23 


213 


a is 


a is 


a 13 




(X83 


an 


231 


0.33 


0.063 




> 


C-22 


1.25 


£20 


a 14 


a 16 


a 14 


a 14 






228 


0.31 


a 061 






C-23 


1.24 


2.18 


a 14 


a 13 


a 13 


0.30 


a?9 


0.13 


225 


a34 


a 066 




* 


C-24 


a 88 


0.85 




<aoi 


<aoi 


0.70 


a25 


a oi 








0.23 




C-25 


a63 


1.35 




0.72 


aos 


a 53 


0.40 


aoe 








a 21 



[00 3 1] Al^«*«(DPigIg{C*5ttS^P^taT. 
[0 0 3 2] HuISJSSO.l aOA1^7Y 



[0 0 3 3] 
[«5] 





Ma 












Mm*) 


CO 


CV v*S(K> 






[-1 


19 1 


642 


-0. 77 






[-2 


193 


644 


-0. 77 






[-3 


1 94 


650 


-0. 77 


mi, 




[-4 


1 96 


654 


-0. 77 


*b 




[-5 


190 


655 


-0. 77 






[-6 


215 


646 


-0. 77 






[-7 


194 


638 


-0. 7 7 


ml 




1-8 


196 


653 


~0. 7 7 






1-9 


194 


638 


-0, 7 7 


ML 


AI 


HO 


196 


653 


-0. 7 7 


mv 




HI 


194 


638 


-0. 7 7 


ML 




H2 


196 


653 


-0. 77 


mh 




H3 


205 


650 


-0. 77 


ML 




1-14 


216 | 


65 1 


-0. 7 7 


*L 


> 


1-15 


227 i 


65 1 


-0. 77 


mv 




H6 


20 1 


650 


-0. 77 


*b 




H7 


208 


650 


-0. 77 


mv 




1-18 


21 5 


65 1 


-0. 7 7 


»b 




H9 


220 


650 


-0. 77 


mi 




1-20 


221 


651 


-0. 77 






1-21 


220 


651 1 


-0. 77 





[0 0 3 4] 



40 [S6] 



(8) 



[0 0 3 5] 



13 
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No 


7 DEOSc 










UvW > 


v w 








1-22 


b V O 


fi 4 fi 


— fi 7 7 






1 £+J 


9 9 R 


r 4 n 

u ** u 


— fi 7 7 






1-94 


9 9 fi 

il L. U 


fi 4 7 


— 0 77 
v. i i 








2 3 6 


6 3 9 


— fi 7 7 






1-9R 

1 A) 


9 7 


ft i 7 


— n 7 7 






1-27 


9 4 9 

C t £. 


fi ^ ft 

u o o 


— 0. 7 7 






f-28 


i q 4 


6 4 9 


— o 92 




Al 


1-29 


1 Q 4 


6 5 0 


— 0 9 3 


ill. 




1-30 


19 4 


6 5 0 


v. <J O 






1-31 


19 4 


6 4 9 


— 0 97 




"7 




9 t 7 


R 4 Q 

u o 






j 

-a 


1-33 


2 0 9 


fi 4 Q 

U *i i7 


— (1 9 4 




^/ 




9 1 *i 


fi 5 0 


— fi Q ^ 






[-35 


2 1 6 


650 


-0. 98 


*L 




r-36 


215 


642 


-0. 92 


SRL 




1-37 


214 


643 


-0. 9 3 


»L 




1-38 


218 


642 


-0. 9 2 


*U 




1-39 


217 


64 1 


-0. 9 6 


«EL 




M3 


243 


642 


-0. 9 1 


*b 




1-41 


242 


64 4 


-0. 9 3 


MEL 




1-42 


245 


643 


0. 9 1 


MEL 




1-43 


251 


64 2 


-0. 97 


•EL- 








* 


T- L-iX / J 






No 






















C- 1 


1 9 0 


6 1 5?k 


— fi 7 7 






C- 2 


19 8 


6 5 7 


— fi 7 7 






C- 3 


16 4* 


6 5 6 


— 0 7 7 








9 1 Q 


ft 1 4 * 


— fi 7 7 








1 4 


R 1 7* 
Oil* 


— n 7 7 








1 Q fi 


R R 4 

U J 1 


— H 7 7 

U. II 






C- 7 


19 4 


6 1 7* 


— 0 7 7 

V. 1 f 


Ml 


it 


C- 3 


19 5 


6 5 4 


— A 7 7 


T3 V * 


iff 


f- Q 


1 Q 1 
1 0 * 


ft 1 7* 


— ft 7 7 

V. 1 l 


311/ 


A1 


C-JO 


1 9 6 


fi ^ 4 

D □ 1 


— ft 7 7 
if. if 






V IJ 


9 ^ ft 

fa W V 


fi ^ 1 


— ft 7 7 


tf f j ▼ 


at 


M9 


9 1 7 
i» i i 


fi ^ t 


— ft 7 7 
U, #1 






C-13 


2 2 6 

tl U V 


fi R 1 


— ft 7 7 


Ah * 




C-14 


2 2 8 


fi 1 7* 


— n 7 7 

V. II 


tel J 


^/ 


p-ts 


9 4 R 


Ola* 


— n 7 7 




*t 


C-16 


1 94 


6 4 9 


— 1. 22* 






C-17 


194 


650 


-1. 29* 






C-18 


194 


650 


-1. 27* 


AfL 




C-19 


194 


650 


-1. 39* 


teL 




C-2D 


194 


650 


-1. 44* 


*Eb 




C-21 


238 


649 


-1. 45* 


ML 




C-22 


221 


64 9 


-1. 45* 


mi, 




0-23 


242 


649 


-1. 45* 






C-21 


244 


60 8* 


-0. 74 




* 


C-25 


211 


6 1 2* 


-0. 7 4 





[003ii] gl ~7 TGiWi^frTfeS, 



[0037] ®@ffl^rsatcov^r. tb«Ai^7-cy 

tfcDNo.C-1,4,5,7,9,14 <tt>*15t±614 -618 tf$o 



(9) 

15 

-OW±l/^*tl&638 ~655 < ChlSSS^fe-3T, 3 3 

[0 0 3 8] ®lLdfg£*fi7JCO^T. -1.10 0.60 

V »s SCE ^SSLV^mfitT'fcSOtcWLT, tb«Al&£ 
7-c>ftcONo.C-16 ~23«\ -1.45~-I.22V » SCE T* 

£7^ >Wc07LllS6«ffitt-r^T-0.98 0.77V™ S 

ce -ca&tK a*ov^*HtnMB»**<senrc, 
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